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Description 

Tlie present invention relates to a navigation unrL 

In the prior art the navigation system to be 
mounted on a vehicle is constructed to include: a dis- s 
play device having a display for displaying data and a 
control unit for the driver to input the data; a receiver for 
using a variety of media; a CD-ROM driver for using a 
CD-ROM; and a navigation unit for supervising the 
entirety of the navigation system. 

On the other hand, the navigation unit includes a 
variety of electronic parts such as a CPU, a memory 
and an interface, a card holder for holding a feature 
expansion PC card, and a gyro sensor for measuring 
the direction of the v^ide. Moreover, the navigation 
unit is usually mounted in a trunk of the vehicle and con- 
nected with the receiver and the CD-ROM driver, as 
also mounted in the trunk, and the c£splay device, as 
mounted In the compartment 

However, the navigation unit of the prior art has 
such a large size and a wide occupation area that its 
mountability on the vehicle drops. In order to improve 
the mountability on the vehicle, therefore, there is pro- 
vided a riavigation unit which can be installed both hori- 
zontally and vertically on the vehicle. 

Incidentally, since the gyro sensor has to hold its 
rotation detecting axis vertical at all times, rt cannot be 
mounted on the navigation unit which can be installed 
horizontally vertically. TTius, the gyro unit having the 
gyro sensor is made separate of the navigation unit so 
that the gyro unit is installed directly on tiie vehicle. 

In this case, however, the total occupation area of 
the navigation unit and ttie gyro unit is enlarged. In addi- 
tion, the work for installing the gyro unit directly on the 
vehicle is troublesome, and the communications circuits 
or the like among the case of the gyro unit, the naviga- 
tion unit and the gyro unit are required to raise the cost 

On the otiier hand, the navigation unit is installed 
horizontally while nrxiunting two gyro sensors having dif- 
ferent mounting directions therein. Then, when one gyro 
sensor is nxHjnted vertically in the navigation unit the 
other gyro sensor can also be used. 

In this case, however, the two gyro sensors have to 
be mounted in advance in the navigation unit so that not 
only the cost is accordingly raised but also tiie occupa- 
tion area is accordingly widened. 

TTie present invention contemplates to solve the 
aforementioned problems of tiie navigation unit of the 
prior art and has an object to provide a navigation unit 
which can t>e installed in an arbitrary direction while 
mounting a gyro sensor and which can lower the cost 
without widening ttie occupation area. 

Therefore, the navigation unit of the present inven- 
tion has a gyro sensor mounted thereon. The navigation 
unit further has a mounting mechanism for changing the 
mounting direction of the gyro sensor so that the rota- 
tion detecting axis of the gyro sensor may be placed 
normal to a vehicle. 

Another navigation unit of the present invention has 



a gyro sensor nx)unted tiiereon. The navigation unit fur- 
ther has: support means for supporting a gyro sensor 
rotatably with respect to a casing; and mounting means 
for fixing tiie gyro sensor, as placed in a predetermined 
nrxjunting direction, so that the rotation detecting axis of 
the gyro sensor may t>e vertical. 

Still another navigation unit of the present invention 
has: a casing; and a gyro sensor supported in a rocking 
manner in the casing arxl mounted to be changed 
between a first nrxxjnting direction and a second mount- 
ing direction perpendicular to the first mounting direc- 
tion. 

In tiie still another navigation unit of the present 
invention, moreover, the gyro sensor has a first pin and 
a second pin, and the casing has a first guide groove for 
guiding the first pin, and a second guide groove extend- 
ing perpendicular to the first guide groove for guiding 
the second pin. TTie second guide groove provides a 
rocking center for the gyro sensor at its end portion. 

Rg. 1 is a diagram showing a first support state of 
the gyro sensor in the nvxle of embodiment of the 
present invention; 

Rg. 2 is a diagram showing a second support state 
of tiie gyro sensor in tiie mode of embodiment of 
the present invention; 

Rg. 3 is a perspective top plan view of a navigation 
unit in the mode of embodiment of tiie present 
invention; 

Rg. 4 is a perspective t>ack elevation of the naviga- 
tion unit in the mode of embodiment of the present 
invention; 

Rg. 5 is a front elevation of the gyro sensor in the 
mode of emtxxliment of the present invention; 
Rg. 6 is a top plan view of tiie gyro sensor in the 
mode of ennbodiment of the present invention; 
Rg. 7 is a side elevation of the gyro sensor in the 
nrKxje of embodiment of the present invention; 
Rg. 8 is a lefthand side elevation of the navigation 
unit when installed horizontally, in the mode of 
embodiment of the present invention; 
Rg. 9 is a top plan view of the navigation unit, when 
installed horizontally, in the mode of embodimerrt of 
the present invention; 

Rg. 10 is a lefthand side elevation of the navigation 
unit when installed horizontally, in the mode of 
emtxxjiment of the present invention; 
Rg. 1 1 is a back elevation of the navigation unit, 
when installed horizontally, in tiie mode of embodi- 
ment of the present invention; and 
Rg. 12 is a side elevation of the lower case unit of 
the casing in ttie nxxJe of embodiment of the 
present invention. 

The present invention will be desaibed in detail in 
connection with its nxxie of entbodiment with reference 
to the accompanying drawings. 

Rg. 3 is a perspective top plan view of a navigation 
unit in ttie mode of embodiment of ttie present inven- 
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tion, and Rg. 4 is a perspective back elevation of the 
navigation unit in the mode of embodiment of the 
present invention. 

In the Drawings, reference numeral 1 1 designates a 
casing which Is oorrtposed of a bottom wall 11a. side 
walls 11b and 11c. a tcp wall lid. a back wall Hearxi 
a front wall 11f. On the other hand, numeral 12 desig- 
nates a PC board arranged horizontally in the casing 
11. This PC board 12 is equipped with not only a card 
hofder 13 for hokling the not-shown feature expansion 
PC card but also a variety of electronic parts such as a 
CPU. a memory or an interface, although not shown. 

Moreover: numeral 15 designates a GPS for posi- 
tioning the present place of a vehicle: numeral 1 7 a con- 
nector for a flexit>lecak^e; mjmerals 1 8 and 19 pn jacks; 
numeral 20 an RGB output; numeral 21 a feature 
expansion connector; numeral 22 a connector for a 
communications system; numeral 23 a connector for a 
vehicular power source; numeral 24 an antenna con- 
nector; numeral 25 a connector for a remote control eye; 
and numeral 31 a gyro sensor for detecting the direction 
of the vehicle. 

Incidentally, the navigation unit thus constructed 
has a large size and a wide occupation area so that its 
moutability on the vehicle lowers In order to Improve the 
mountability on the vehicle, the navigation unit can be 
installed in both horizontal and vertical positions. 

Specifically, the bottom wall 11a is positioned to 
confront the floor of the vehicle, when the navigation 
unit is to be installed horizontally, and the t>ack wall 1 1 e 
is positioned to confront the floor when the navigation 
unit is to be installed vertically. Incidentally, when the 
navigation unit is to be installed vertically, a predeter- 
mined gap is left between the back wall lie and the 
floor of the vehicle so that the connectors 21 , 22. 23, 24 
and 25, as protruded from the back wall lie. may not 
interfere with the floor. 

Moreover, the mounting direction of the gyro sensor 
31 can be changed by 90 [degrees] for the cases in 
which the navigation unit is installed horizontally arxJ 
vertically. 

Rg. 5 is a front elevation of the gyro sensor in the 
mode of errixxliment of the present invention; Rg. 6 is 
a top plan view of the gyro sensor in the mode of 
emtxxliment of the present invention; Rg. 7 is a side 
elevation of the gyro sensor in the mode of embodiment 
of the present invention; Rg. 8 Is a lefthand side eleva- 
tion of the navigation unit, when installed horizontally, in 
the mode of emtxxiiment of the present invention; Rg. 9 
is a top plan view of the navigation unit when installed 
horizontally, in the mode of embodiment of the present 
invention; Rg. 10 is a lefthand side elevation of the nav- 
igation unit when installed horizontally, in the mode of 
embodiment of the present invention; and Rg. 1 1 is a 
back elevatiOT of the navigation unit, when installed hor- 
izontally, in the mode of embodiment of the pres&rt 
invention. 

In Figs. 5 to 7, the gyro sensor 31 is equipped with 
a body 33 and a bracket 34 fixed on one (or front) face 



of tiie body 33. To the bracket 34, there are attached a 
first pin 35 acting as a knob for changing the mounting 
direction of the gyro sensor 31. and a second pin 36 
arranged orthogonally of the first pin 35. In predeter- 

5 mined two portions on the orthogonal line of the bracket 
34, on the other hand, there are formed threaded holes 
38 and 39 for fixing the gyro sensor 31 in the individual 
mounting positions. Incidentally, reference letters CN 
designate a rotation detecting axis of the gyro sensor 

10 31. 

Next, in Rgs. 8 to 1 1 : the numeral 1 1 designates 
the casing; the numeral 11a tfte bottom wall; the 
numeral 11c the side wall; the numeral lid tiie top wall; 
tiie numeral 1 1e the back wall; the numeral 12 the PC 
15 board: the numeral 31 the gyro sensor; ttie numeral 35 
tiie first pin; the numeral 36 the secorvi pin; the numer- 
als 38 and 39 the threaded holes; numeral 44 a retain- 
ing memt)er; and the letters CN the rotation detecting 
axis. 

20 On the other hand, numeral 43 designates a spring 
which is fixed at one end by the second pin 36 and at its 
other end by the retaining member 44 so as to urge the 
second pin 36 in a predetermined direction. This spring 
43 gives a dk^k feed to the operator when the mounting 
25 direction of the gyro sensor 31 is changed. 

Moreover, the gyro sensor 31 is supported to rock 
in the casing 11 and is so mounted to change the first 
mounting direction, as shewn in Rgs. 8 arxl 9, arxj the 
secorxJ mounting direction perperxlicular to the first 
30 one, as shown In Rgs. 10 and 11. 

Specifically, when the navigation unit is to be 
installed horizontally, as shown in Rgs. 8 and 9. the top 
wall 1 1d is placed in tiie upper position, arxj the bottom 
vtfain la is placed in the lower position. By arranging the 
35 first pin 35 arxl the second pin 36 at the side of the 
upper top wall lid and at the side of the lower bottom 
wall 1 la, respectively, the gyro sensor 31 is mounted in 
the first mounting direction so that tiie rotation detecting 
axis CN of the gyro sensor 31 can be positioned verti- 
go cally. 

On the other hand, when tiie navigation unit is to be 
installed vertically, as shewn in Rgs. 10 arxi 1 1 , the front 
wall 11f [as shewn in Rg. 3) is placed in the upper posi- 
tion, and the back wall 1 1e Is placed in the lower posi- 

45 tion. By arranging the second pin 36 at the side of tiie 
upper front wall 1 if and the first pin 35 at the side of the 
tower back wall lie. therefore, the gyro sensor is 
mounted In the second mounting direction so that tiie 
rotation detecting axis CN of the gyro sensor 31 can be 

50 positioned vertically. 

Here will be described a support device acting as a 
mounting mechanism for supporting the gyro sensor 31 
in a manner to rotate. i.e.. rock with respect to the cas- 
ing 11. 

55 Rg. 1 is a diagram showing a first support state of 
the gyro sensor in the mode of embodiment of tiie 
present invention; Rg. 2 is a diagram shCMring a second 
support state of the gyro sensor in tiie mode of embod- 
iment of the present invention; and Rg. 12 is a side ele- 
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vation of the lower case unit of the casing in the mode of 
embodiment of the present invention. 

In these Rgures, reference numeral 11 A desig- 
nates a lower case unit, which is combined with the not- 
shown upper case unit to make the casing 1 1 (as shown s 
in Rg. 11). 

Moreover, the numeral 11a designates the bottom 
wall, and the numeral 11c designates the side wall. In a 
predetermined portion of this side wall 1 1c at the side of 
the back wall 1 1 e, there are formed a first guide groove 
46, as extending in parallel with the back wall 1 1 e, and 
a second guide groove 47, as extending in parallel with 
the bottom wall 1 1 a and perpendicular to the first guide 
groove 46. TTie first pin 35 and the second pin 36 are 
guided by the first guide groove 46 and the second 
guide groove 47, respectively. 

Incidentally, the first pin 35, the second pin 36, the 
first guide groove 46 arxl the secorKi guide groove 47 
constitute the support means altogether. 

The first guide groove 46 is extended between its 
end portion 46a at the side of the bottom wall 11a and 
its end portion 46b at the side of the top wall (as shown 
in Rg. 4) and is protruded toward the front wall 1 1f to 
form a radially enlarged portion 46g slightly below the 
end portion 46b. On the other harxl, the second guide 
groove 47 is extended between its end portion 47e at 
the side of the back wall lie and its end portion 47f at 
the side of the front wall 1 1f, and this end portion 47f is 
radially extended. 

As a result the first pin 35 can be inserted from the 
radially enlarged portion 46g into the first guide groove 
46 and moved between the end portions 46a and 46b, 
and the second pin 36 can t>e inserted from the end por- 
tion 47f into the second guide groove 47 and moved 
t)etween the end portions 47e and 47f. Incidentally, 
numerals 51 and 52 designate saew regulating holes. 

In this case, if the distance t>etween the first pin 35 
and the second pin 36 is designated by LI and rf the dis- 
tance between the first guide groove 46 and the end 
portion 47e of the second guide groove 47 is designated 
by L2, the cfistances are set to satisfy the following rela- 
tion: 

LI > L2. 

As a result, when the first pin 35 is placed in the end 
Portion 46a or 46b^ the second pin 36 is placed in the 
end portion 47e. When the first pin is moved in the first 
guide groove 46 from the end portion 46a to the end 
portion 46b, the second pin 36 once leaves the end por- 
tion 47e but returns to the end portion 47a In this case, 
the gyro sensor 31 is rocked on the end portion 47a 
Incidentally, the second pin 36 is urged toward the end 
portion 47e by the spring 43 (as shewn in Rg. 10) so 
that the first pin 35 is urged toward the end portion 46a 
or the end portion 46bL 

When the first pin 35 is placed in the end portion 
46b of the first guide groove 46 whereas the second pin 
36 is placed in the end portion 47e of the second guide 



groove 47, as shown in Rg. 1, the gyro sensor 31 can 
be mounted in the f ir^ mounting direction. In this state, 
rrx)reover, the position of the screw regulating hole 51, 
as formed in the side wall lie, and the position of the 
threaded hole 39, as formed in the bracket 34 (as shown 
in Rg. 7), are aligned, and the threaded hde 38 is posi- 
tioned in the first guide groove 46. By driving fastening 
screws acting as the not-shown mounting means into 
tiie threaded holes 38 and 39, therefore, the gyro sen- 
sor 31 can be fixed in the first mounting direction. 

On the other hand, when the first pin 35 is placed in 
the end portion 46a of the f irst guide groove 46 whereas 
the second pin 36 is placed in the end portion 47e of the 
second guide groove 47, as shown in Fig. 2, the gyro 
sensor 31 can be mounted in the second mourrting 
direction. In tfiis state, moreover, the position of the 
screw regulating hole 52, as formed in the side wall 1 1c, 
and the position of the threaded hole 38, as formed in 
the bracket 34, are aligned, and the threaded hole 39 is 
positioned in the first guide groove 46. By driving the 
fastening screws acting into the threaded holes 38 and 
39, therefore, the gyro sensor 31 can be fixed in the sec- 
ond mounting direction. 

Thus, merely by moving the first pin 35 linearly 
along the first guide groove 46, the mounting direction of 
the gyro sensor 31 can be changed t}etween the first 
and second ones so that tiie navigation unit can be 
installed both horizontally and vertically with tiie gyro 
sensor 31 t>eing mounted thereon. 

Unlike the navigation unit of the prior art moreover, 
the gyro unit having the gyro sensor need nattier be 
manufactured separately of the navigation unit nor t>e 
installed directly on the vehicle. As a result the naviga- 
tion unit is not enlarged in its occupation area so that its 
mounting work can be simplified. Moreover neither the 
case of the gyro unit rK>r the communications circuit or 
the like between ttie navigation unit and the gyro unit 
are needed so that ttie cost can be lowered. 

Nor need be arranged the two gyro sensors in the 
casing 11, so that neither tiie cost is raised nor is wki- 
ened the occupation area. 

In addition, while the first pin 35 is being moved in 
the first guide groove 46 from the end portion 46a to the 
end portion 46b; the second pin 36 once leaves ttie end 
portion 47e acting as the rocking center and moves in 
the second guide groove 47. Thus, it is possible to 
reduce the space necessary for changing the ntounting 
direction of the gyro sensor 31 between the first mount- 
ing direction and the second mounting direction. As a 
result it is possible to exploit the space in the casing 1 1 
around ttie gyro sensor 31 effectively. 

The gyro sensor 31 is so mourrted in the mode of 
embodiment as can be mounted at the two stages in a 
changing manner between the first mounting direction 
and ttie second nmunting direction but can be changed 
at multiple stages or continuously. In this nrxxfification, 
the rotation detecting axis CN of ttie gyro sensor 31 can 
be placed in the vertk:al direction. 

Incidentally, the present invention should not be lim- 
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ited to the aforementioned mode of embodiment but can 
be modified in various manners on the basis of the gist 
thereof, and these modifications should not be excluded 
from the scope of the present inverrtion. 

According to the present inverrtion, as has been s 
described in detail, the gyro sensor is mourrted in the 
navigation unit The navigation unit is provided with the 
mourtting mechanism for changing the mounting direc- 
tion of the gyro sensor so that the rotation detecting axis 
of the gyro sensor may be placed normal to the vehicle. 

In this case, the rotation detecting axis of the gyro 
sensor can be placed normal to the vehicle so that the 
navigation unit can be installed in an arbitrary direction 
while mounting the gyro sensor. 

Unlike the navigation unit of the prior art moreover, 
the gyro unit havirrg the gyro sensor need neither be 
manufactured separately of the navigation unit nor be 
installed directly on the vehicle. As a result, the naviga- 
tion unit is not enlarged in its occupation area so that its 
mounting work can t>e simplified. Moreover neither the 
case of the gyro unit nor the communications circuit or 
the like between the navigation unit and the gyro unit 
are needed so that the cost can be lowered. 

Nor need be arranged the two gyro sensors in the 
casing, so that neither the cost is raised nor is widened 
the occupation area. 

Another navigation unit of tfre present invention 
mounts the gyro sensor. Moreover, this navigation unit 
includes: the support means for supporting the gyro 
sensor rotatably with respect to the casing; and the 
mount means for fixing the gyro sensor in a predeter- 
mined mounting direction so that the rotation detecting 
axis of the gyro sensor may take a vertical direction. 

In this case, the gyro sensor is placed to have the 
vertical rotation detecting axis so tfiat the navigation unit 
can be installed in an arbitrary direction while carrying 
the gyro sensor. 

Unlike the navigation unit of the prior art moreover, 
the gyro unit having the gyro sensor need neither be 
manufactured separately of the navigation unit nor t>e 
installed directly on the vehicia As a result, the naviga- 
tion unit is not enlarged in its occupation area so that its 
mounting work can t>e simf^if led. Moreover neither the 
case of the gyro unit nor the communications circuit or 
the like between the navigation unit arxl the gyro unit 
are needed so that the cost can be lowered. 

Nor need be arranged the two gyro sensors in the 
casing, so that neither the cost is raised nor is wkiened 
the occupation area. 

Still another navigation unit of the present invention 
includes: the casing; and the gyro sensor supported in 
a rocking manner in the casing and mounted such that 
it can be changed between the first mounting directfon 
and the second rrxHinting direction perpendicular to the 
first mounting direction. 

In this case, the nKXjnting direction of the gyro sen- 
sor can be cfianged between the first nxxinting direction 
and the second mounting direction so that the naviga- 
tion unit can be installed both horizontally arxl vertically 



while mounting the gyro sensor. 

Unlike the navigation unit of the prior art moreover, 
the gyro unit having the gyro sensor need neither be 
manufactured separately of the navigation unit nor be 
installed directly on the vehk;la As a result the naviga- 
tion unit is not enlarged in its occipation area so that its 
mounting work can be simplified. Moreover neither the 
case of the gyro unit nor the oomnunications circuit or 
the like between the navigation unit and the gyro unit 
are needed so that the cost can be kwered. 

Nor need be ananged the two gyro sensors in the 
casing, so tfiat neither the cost is raised nor is widened 
the occipation area. 

In the still another navigatfon unit of the present 
inverrtion. moreover, the gyro sensor includes the first 
pin and the secorxi pin. and the casing has the first 
guide groove for guicfing the first pin and the second 
guide groove extending perpendicular to the first guide 
groove for guiding the second pin and for providing the 
rocking center of the gyro sensor at its end portion. 

In this case, merely by moving the first pin linearly 
along the first guide groove, the mounting direction of 
the gyro sensor can t>e changed t)etween the first 
mounting direction and the second mounting direction. 

In addition, while the first pin is t>eing moved in the 
first gukJe groove from the end portion to the end por- 
tion, the second pin once leaves the end portion acting 
as the rocking center and moves in the second guide 
groove. Thus, it is possible to reduce the space neces- 
sary for changing the mounting direction of the gyro 
sensor between the first mounting direction and the sec- 
ond mounting direction. As a result it is possit)le to 
exploit the space in the casing around the gyro sensor 
effectively. 

Claims 

1. A navigation unit having a gyro sensor mounted 
thereon, conrprising a nrK>unting mechanism for 
changing the mounting direction of said gyro sensor 
so that the rotation detecting axis of said gyro sen- 
sor may be rK>rmal to a vehicle. 

A navigation unit having a gyro sensor mounted 
thereon, comprising: support means for supporting 
said gyro sensor rotatably relative to a casing; and 
mounting means for fixing said gyro sensor, as 
placed in a predetermined nrK}unting direction, so 
that the rotation detecting axis of said gyro sensor 
may take a vertical direction. 

3. A navigation unit comprising: a casing; and a gyro 
sensor supported in a rocking manner in said cas- 
ing and mounted such that it can be changed 
tKtween a first mounting direction and a second 
mounting direction perpendicular to said first 
mounting direction. 

4. A navigation unit as set forth in daim 3, wherein 
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said gyro sensor includes a first pin arxi a second 
pin. wherein said casing has a first guide groove for 
guiding said first pin, arxl a second guide groove 
extending perpendicular to said first guide groove 
for guiding said second pin. and wherein said guide 5 
groove provides a rocking center for said gyro sen- 
sor at its end portion. 
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Fig. 3 




8 



EP 0 810 419 A2 




EP0810 419A2 



Fig. 5 
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Fig. 6 
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Fig. 8 
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Fig. U 




13 



EP0ai0 419A2 



Fig. 12 




14 



